T OTAL anomalous pulmonary venous return in which the (onILnection with the systemic circuit occurs below the diaphragin forms a separate entity that is in striking contrast with the total anomalous pulmonary venous connections in the thorax. The infradiaphragmatic form is quite distinct, mainly because of partial obstruction to pulmonary venous return in the region of the porta hepatis. A study of 4 
CLINICAL FINDINGS
In view of the similar anatomic arrangement it is not surprising that the clinical findings in our 4 patients were similar. All were male and age at death was 12 days, 22 days, 22 days, and 23 days (table 2). All were dyspneic and eyanotie. In grade III, moderately harsh systolic, murmur, miaximnal at the fourth intercostal space to the left of the left sternal border. The pulmonic second and the mitral first sounds were normal. The liver remained 3 fingerbreadths below the right costal mnar-in in the midelavicular line. There did not appear to be a definite improvement with digitalization.
The eleetrocardiograns (D.S. at age 10 days)
is shown in figure 1 .
On x-ray ( fig. 2 ) there did not appear to be any generalized cardiac enlargement, but on fluoroscopic examination the appearance was suggestive of sonic right ventricular enlargement. No right or left atrial enlargement was detected. The left aortic arch and the pulmonary artery appeared normal. The hilar vascular markings were average in density and no pulsations were seen in them. The lungs appeared to be overinflated and there were numerous fine, irregular shadows, resulting in 3 Left) the contrast medium showed early and simultaneous opacifieation of the aorta and main pulmonary artery, indieating a right-to-left shunt.
The pulmonary artery was lar-er than normal. The contrast medium was widely distributed throughout the pulmonary vascular tree but it was not until 9 seconds after the injection (fl.u. 3 Right) that a circular shadow appeared below the diaphragm in the region of the porta hepatis. It was evident that there was a significant delay in pulmonary venous return and that at least some portion of the contrast medium had gained this infradiaphraizmatic position after the contrast medium had been cleared from the aorta. It could most reasonably have arrived there by way of an anomalous pulmonary venous connection.
On postmortem examination the abnormal findings were confined to the heart and lungs. There was moderate dilatation and hypertrophy of the right atrium and right ventricle ( fig. 4) On microscopic examination there was marked passive congestion of the alveolar walls ( fig. 6 ) with tortuosity and bulging of the capillaries into the alveolar sacs and heart failure cells were present. Hemosiderin-laden histiocytes were present in the alveolar walls as well as in the interstitial tissues. The liver showed no evidence of passive congestion and there was no splenomnegaly. Pathologic Anatonty The pathologic features were similar in all 4 cases. There was an increase in the size of the right atrium and the right ventricle in each case, consisting of some dilatation and hypertrophy of each of these chambers. The size of the left atrium and ventricle was probably normal but relatively small in comparison with the right chambers. The valvula foraminis ovalis showed an aneurysmal bulgill in D.S., while the other 3 cases showed incompetence of the valvula foraminis ovalis. The pulmonary artery was minimally dilated in 3 cases while in the fourth, B.F., it was not. The aorta was normal in all. The ductus arteriosus was probe-patent in all cases.
There was no patent connection between the pulmonary veins and the left atrium. In 2 cases, however, a solid fibrous cord joined the left atrium to the pulmonary veins near the junction to form the common pulmonary vein ( fig. 7) . The common pulmonary vein was formed in each instance by the junction of the pulmonary veins from each lung and lay nary venous return is similar to that in mitral stenosis, and the microscopic lung seetions have shown changes similar to those noted in this valvular obstruction. The second major circulatory disturbance is that all the venous return of the body, both systemic and pulmonary, is handled by the right side of the heart. The third is the occurrence of the right-to-left shunt at the atrial level.
In commenting upon the abnormal circulationl in this malformation, Edwards and Du Shiane4 noted that the pulmonary congestion is a reflection of the obstruction to pulmonary venous outflow. Because of this stenosis in the pulmonary circuit and the right-to-left shunt, they likened the disturbed circulation to that in a tetralogy of Fallot. It is hard to concur in 36JOIHNSON, WIGLESWORTH, DU'lIAR, SIDDOO, AND GRAJ() this view when the site of the obstruction makes such a crucial difference in the pulmonary hemodynanics, the pulmonie stenosis of a tetralogy preventing adequate pulmonary inflow, and that of this lesion, like mitral steiiosis, preveuting adequate pulmonary outflow.
An instructive case in point is provided by our fifth case (B.B.E.) of infradiaphragmatic anomalous pulmonary venous return to the portal vein that was (complicated by an atresia of the pulmonary valve with hypoplasia of the pulmonary arteries, and a transposed aorta arising from the right ventricle. It is significant that in the presence of this reduced pulhonary blood flow, the microscopic examination of the lungs ( fig. 8 ) reveals a normal vascular pattern and the absence of heart failure cells and of hemosiderosis. Reduction in the density of the hilar vascular markingi., compatible with a reduced pulmonary blood flow, had l)een apparent in the chest x-ray in this ease (figr. 9).
Em bryology
The lung bud is differentiated from the ventral surface of the foregut and with its development there o (('urs an outgrowth from the splanchiiic plexuis from which the pulmoiiary veins arc formed. The splanchnic plexus has connections with the anterior and posterior cardinal venous systems and with the umbilicovitelline system, so that initially the pulmonary plexus also has these extensive connections above and below the diaphrag- The presence in 2 of our cases of a fibrous cord extending from the left atrium to the origin of the common pulmonary vein may indicate that there has been a secondary obliteration of the common pulmonary vein between the left atrium and the pulmonary plexus, a possibility suggested by Edwards.i2 The other possibility that he noted appears to obtain in the other cases in which no residual structure was found, sulyggestinig that there was ageniesis of the common pulmonary vein. Lie suspicion clinic del presentia de iste lesion es justificate si dyspnea e eyanosis oceurre durante le prime dies del vita de un infante con normal dimiensiomies roentgenologic del corde in associatioim con un roentgenogramma distinctive del vasculatura pulmonal. Angiocardiographia confirmava le diagnose in le easo unic in que illo esseva usate.
